Channel geometry and sediment transport have been analyzed using Geographic Information System and statistical methods in Palung and Chitlang sub-watershed of Kulekhani watershed located in the Central Hills of Nepal, which covers 87.9 sq. km of land surface.
INTRODUCTION
Nepal has high-energy environment because of seasonal monsoon precipitation, weak and active geology, and high relief but there is absolute lack of information on the channel geometry and river behavior in the context of Nepal. There is absolute lack of study on the relationship between hydraulic variables, which is essential in designing hydraulic structure and development of water resources. Water resources development or management represents an attempt to meet an existing or potential demand for water or related resources, such as energy and food (Alford, 1991) . The study of the channel behavior is one of the most significant aspects of the water resources management.
Mountain streams are similar in their dynamics and form to stream in other parts of the World. Present environment is characterized by one of the high relief, tectonic activity and intensive land use provides great volumes of both water and sediment to the channels but does not force them to behave in an abnormal way. It is evident that the process in change in channel hydraulics varies with time and space (Caine and Mool, 1980) . River channel is the most dynamic component of the landscape. Dramatic change in channel morphology and river behavior occurs as a result of upstream control due to the change in climate and land use, and downstream influences due to change in base level. The relief, lithology, structure, climate and hydrology as well as vegetation cover also controls the actual erosion rate in an area (Chorley et al, 1984) .
River hydraulics is a comprehensive study of the behavior of flow in natural channels, which require the knowledge of hydrology, geomorphology, and sediment transportation etc (Chow, 1986) . of river channels, water pollution and degrading of aquatic environment. In a rain-fed river system, the major sources of sediments are considered to be landslides and intensively cultivated hill slopes but little is known about the characteristics of the sediments from these sources, movements into the river system or transport down to the rivers (Johnson and Collins, 1996) The channel morphology and river behavior is controlled by the relief, lithology, geology, climate and land use and land cover. Relief is an index of potential energy and lithological variation determine the erodibility of the surface materials and infiltration capacity. The geology controls the pattern of drainage and the climate controls both the runoff and vegetation. River hydraulics is a comprehensive study of the behavior of flow in natural channels, which require the knowledge of hydrology, geomorphology, and sediment transportation etc.
Stream channels are among the most dynamic components of the landscape. Through them, energy and mass are transferred from one location to another. It is evident that the process in change in channel hydraulics varies with time and space. This study aims to evaluate the similarity and differences in different variables of channel geometry of Palung and Chitlang Rivers as compared to other areas. The general objective of this paper is to analyze the hydraulic geometry and sediment transport of river channels in terms of river morphology. The specific objectives are; i.
To study the relationship among the hydraulic variables of channels and variation of these variables from one place to another and from one river to another.
ii.
To study the change in channel behavior in down stream direction and their controls.
iii.
To discuss the type of sediments transported and deposited by streams in downstream direction.
THE STUDY AREA
The The mean annual temperature of this area is 17.9 0 C and an average annual precipitation is about 1635mm. The drainage area comprises different land use categories i.e. forest, cultivation, shrub land, settlement, grass land, sand and water bodies. Cultivated land constitutes the largest land use categories. In Palung basin, it covers 54 % of total basin area and forest area covers 34 % of the total basin area. In Chitlang basin forest area comprises the largest land use category; it covers 60 % of the total basin area. Similarly cultivated land covers 35.5 % of the total basin area.
According to slope categories, about 46 % of total basin area is under the moderate slope (5°-30°) and 35 % area is under steep slope (more than 30°) of the study area. Climatologically, 63% of total basin area is under warm temperate zone and 37% area is under cool temperate zone.
METHODOLOGY
The collected data and information were analyzed by using different statistical formula, Arc INFO 3.5.1 and Arc View 3.2 Geographic Information System (GIS) software and other Computer Software programs. Beside these, cartographic and descriptive methods were also adopted.
For the flow hydraulics, some parameters tractive force or shear stress, stream power, stream power per unit area, Froude number and Reynolds numbers for both channels in each site have been calculated. The regression model was used to define the interrelationship of variables in downstream distance and stream slope with particles diameter. Correlation coefficients were tested at significance level (α) = 0.01. To define the shape factor, Sphericity (ψ), Flatness (Fw) and Elongation (Es) values were calculated based on three diameters of the sediment measured in each survey site along both channels. Similarly the regression was used to define the interrelationship of shape factors. The channel flow parameters and sediment parameters are calculated using the following equations. 
NATURE AND SOURCES OF DATA
This study is based on both primary and secondary sources of data. Primary data were collected from the field measurement. Field survey was carried out for 21 days during January-February, 1997 to obtain data on hydraulic variables. Channel width, depth, stream slope, water discharge and particle size were measured by using simple instruments and method like measuring tape, Abney label, scale, stopwatch, cockball etc. For the discharge measurement float method was adopted. (Strahler, 1968) .
For the secondary information, Hydrometeorological data were taken from the Climatological Records Mines and Geology (1984) at the scale of 1:250000 were used to identify geology of study area and Land Capability Map prepared by the Land Resources Mapping Project (LRMP, 1978/ 82) at the scale of 1:50000 were used to extract slope and climate zone of study area. Besides these, various documents and reports were collected and reviewed. These maps were digitized using GIS software and necessary data were generated.
The hydraulic geometry and hydraulics of flow in Palung and Chitlang Rivers are presented in Table  1 and 2 respectively. 
RESULTS AND DISCUSSION
Relationship between stream slope and stream discharge for both rivers is obtained by the regression modeling as presented in following equations: . Figure 5 shows the Channel cross-section for both rivers and figure  6 shows the hypsometric curve for both rivers. 
CONCLUSION
Though there are abnormal changes in different parameters such as stream slope and particle size along downstream distance, water discharge is increasing with increasing in downstream distance of channel and particle's size is decreasing with increasing downstream distances. Hence, it is concluded that these streams are similar in their dynamics and form to streams in other parts of the World. Further, it is noted that present environment is characterized by one of the high relief, tectonic activity and intensive land use. This provides a great volume of both water and sediment to the channels which forced them to behave in an abnormal way. Some of the physical controls i.e. geological structure on channel bed and landslide contribute large boulder to the channels which caused irregular change in particular size. Other human factors also play important role in creating irregularities in channel hydraulics and water and sediment discharge. These include division of water for irrigation and water mills, abstraction of gravels and rocks from the river bed and other river training activities in this area.
